Cell division is a tricky business. The goal is to produce healthy daughter cells containing the same genetic information as the mother cell, but the road to accurate cell division is riddled with obstacles. Assaults from outside the cell, such as radiation or chemicals that cause DNA damage, or occasional stochastic errors inside the cell threaten the required preciseness of this intricate molecular process. To cope with these obstacles to faithful division, cells have evolved surveillance mechanisms called "checkpoints" (Hartwell and Weinert, 1989) . Checkpoints operate at certain key transitions, where they delay subsequent events unless all prior steps have been executed correctly. The spindle-assembly checkpoint is one such checkpoint (Musacchio and Salmon, 2007) . It only allows cells to proceed to anaphase once all chromosomes have become correctly attached to the microtubules of the mitotic spindle, ensuring their accurate distribution to the two daughter cells. The core components of the spindleassembly checkpoint include the proteins Mad1-3, Bub1, and Bub3 as well as the kinase Mps1. Now, Jelluma et al. (2008) report in this issue that Mps1 is not only a crucial regulator of the spindle-assembly checkpoint but is also essential to correct chromosome attachment errors through its effect on the chromosomal passenger complex (CPC) protein Borealin (Figure 1) .
According to the strict definition, checkpoints, being mere surveillance mechanisms, should not be essential for the proper execution of cell division in the absence of any perturbation. This is true for the spindle-assembly checkpoint in yeast, where depletion of the core component Mad2 has hardly any effect on unperturbed cells. However, some of the classical checkpoint proteins do not meet this definition. Their absence clearly impairs cell function, even without any additional perturbation to challenge the checkpoint. The reason is that these proteins go "moonlighting;" that is, they carry out additional cellular functions. One well-known example is the budding yeast checkpoint kinase Mps1, which is required for the duplication of the spindle-pole bodies (the yeast equivalent of centrosomes) that organize the mitotic spindle.
In their new work, Jelluma and colleagues (2008) now add another moonlighting job to the list for human Mps1 (Jelluma et al., 2008) . Like its yeast counterpart, human Mps1 is essential for the spindle-assembly checkpoint (Musacchio and Salmon, 2007) , but, as the authors report, Mps1-deficient human cells also fail to properly attach all of their chromosomes to the mitotic spindle. The type of attachment defect observed after blocking Mps1 activity is reminiscent of the defect observed after inhibition of another mitotic kinase, Aurora B. This kinase associates with INCENP, Survivin, and Borealin/Dasra to form the CPC, which has a well-established role in correcting chromosome attachment errors (Ruchaud et al., 2007) (Figure 1 ). Current evidence suggests that correctly
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attached chromosomes are distinguished from inappropriately attached chromosomes because the former are under tension through forces exerted by microtubules pulling in opposite directions (Figure 1 ). Chromosome attachment that fails to produce this tension is incorrect and is destabilized by the CPC. The investigators thus asked whether Mps1 might play a similar role in correcting attachment errors that fail to produce the appropriate tension and found this to be the case. They then asked the question whether Mps1 might regulate the CPC. Indeed, in the absence of Mps1, Aurora B activity on endogenous substrates was reduced, and this kinase did not efficiently undergo autophosphorylation, although its localization remained unaffected. The authors then checked whether Aurora B or one of its binding partners might be a direct substrate of Mps1. They discovered that it was not Aurora B itself, but rather its CPC partner Borealin that was phosphorylated directly by Mps1 in vitro. Strikingly, mutation of the four amino acid residues in Borealin that are phosphorylated to amino acids that cannot be phosphorylated reduced Aurora B kinase activity and caused chromosome alignment defects that mimicked the effects of Mps1 inhibition or depletion. In an even more elegant finding, expression of a Borealin form where all phosphorylation sites are mutated to a phosphomimetic form (called 4TD) largely rescued the chromosome alignment defect in human cells in which Mps1 had been depleted by RNA interference; at the same time, Aurora B activity was partially restored. In contrast, expression of the 4TD form of Borealin did not rescue the spindleassembly checkpoint defect in Mps1-deficient cells, indicating that other targets are important for this function. Thus, Borealin is the crucial target of human Mps1 that enables this kinase to activate Aurora B and contribute to correct chromosome attachment (Figure 1 ).
Mps1 is required for the spindle-assembly checkpoint in all eukaryotic cell types that have been examined; however, its role in spindle-pole body duplication is not conserved in all eukaryotes (Musacchio and Salmon, 2007) . Is its newly discovered function in promoting proper chromosome attachment universal or not? Building on earlier work by the Winey lab (Jones et al., 2005) , Tomoyuki Tanaka and colleagues very recently established that, as is the case with human Mps1, yeast Mps1 is required to correct chromosome attachment errors that fail to produce tension (Maure et al., 2007) . Although Mps1 acts through Borealin phosphorylation in human cells, its relevant substrate in yeast remains to be identified. As yet, a Borealin homolog has not been found in yeast, and a reduction in the kinase activity of Ipl1 (the budding yeast Aurora B homolog) after Mps1 inhibition has not been observed (Maure et al., 2007) . Therefore, the relevant yeast Mps1 target might not be a CPC protein.
The finding that Mps1 influences chromosome attachment in addition to the spindle-assembly checkpoint is not the first link between these two processes.
The checkpoint kinases Bub1 and BubR1 also affect chromosome attachment (Musacchio and Salmon, 2007) . Bub1 is important for recruiting members of the Shugoshin protein family to centromeres, which protect cohesion and interact with the CPC (Ruchaud et al., 2007; Watanabe, 2005) . Aurora B in turn might influence the spindle-assembly checkpoint in addition to its role in correcting chromosome attachment errors (Musacchio and Salmon, 2007) . Adding further to this interplay, a component of another checkpoint, the DNA-damage checkpoint, also impinges on Aurora B activity (Zachos et al., 2007) . Thus, what we thought of as separate pathways seem to be interwoven to form a network of intersecting roads. In all probability, the closer we look, the more intersections we will discover. The big challenge for the future is to comprehend the higherlevel properties of this complex network of biological processes inside the cell (Kirschner, 2005) . The chromosomal passenger complex (CPC; yellow) with its subunits Aurora B, INCENP, Survivin, and Borealin is essential for correcting defective chromosome attachment to the mitotic spindle. Correct chromosome attachment produces tension that ensures anaphase can proceed, whereas incorrect attachment fails to generate tension and delays anaphase through the action of the spindle-assembly checkpoint. In both human cells and yeast, the kinase Mps1 (green), an essential component of the spindle-assembly checkpoint, is also required for correcting chromosome attachment errors. Jelluma et al. (2008) report that in human cells Mps1 acts through phosphorylation of Borealin in the CPC, which by an unknown mechanism leads to an increase in Aurora B kinase activity that results in correction of chromosome attachment errors.
